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,QIRUPDWLRQ 0RGHOLQJ %,0 WKH WUDGLWLRQDO ZD\ RI EXLOGLQJ LQIRUPDWLRQ UHSUHVHQWDWLRQ LV VKLIWHG WR D PRGHO
RULHQWHGDSSURDFKZKHUHWKHRYHUDOOEXLOGLQJLQIRUPDWLRQLVVWRUHGLQDFRPPRQO\VKDUHGFRPSUHKHQVLYHEXLOGLQJ
LQIRUPDWLRQPRGHO WKDW DOORZV IRU RQ GHPDQG UHWULHYDO RI LQIRUPDWLRQ VXEVHWV QHHGHG E\ GRZQVWUHDP WDVNV DQG
EXVLQHVVSURFHVVHV>@:KHUHDVWKHPRGHOEDVHGDSSURDFKLVZLGHO\DGRSWHGLQWKHHDUO\SURMHFWSKDVHVHJIRU
GHVLJQ FODVK GHWHFWLRQ DQG FRRUGLQDWLRQ RI GLVFLSOLQHV WUDGLWLRQDO GRFXPHQWV DUH VWLOO WKH GRPLQDQW LQIRUPDWLRQ
UHVRXUFH LQ WKH ODWHU SURMHFW SKDVHV ,Q WHUPV RI SUDFWLFDO SURMHFWV WKLV PRVWO\ UHVXOWV LQ D FRPSOHPHQWDU\ EXW
WHFKQRORJLFDOVHSDUDWHGXVHRIGRFXPHQWDQGPRGHOEDVHGSURMHFWLQIRUPDWLRQ$FFRUGLQJO\H[LVWLQJ%,0VRIWZDUH
DSSOLFDWLRQVDQGWRROVDOUHDG\XVHGLQSUDFWLFDOSURMHFWVDUHPRVWO\IRFXVHGRQGHVLJQSKDVHRIIHULQJIXQFWLRQDOLW\
HJIRUEXLOGLQJGHVLJQPRGHOLQJDQG'YLVXDOL]DWLRQ'RZQVWUHDPEXLOGLQJOLIHF\FOHSKDVHVOLNHFRQVWUXFWLRQ
RSHUDWLRQDQGPDLQWHQDQFHDVZHOODVJHQHUDOSURMHFWPDQDJHPHQWDUHVWLOOZHDNO\VXSSRUWHGE\DSSURSULDWH%,0
WRROV7KLVPLJKWEHRQHRIWKHUHDVRQVIRUWKHVORZLPSOHPHQWDWLRQRIWKH%,0ZRUNSDUDGLJPLQWKH$(&LQGXVWU\
>@ >@ LQVSLWHRI WKHZHOOGRFXPHQWHGEHQHILWVHVSHFLDOO\ZLWK UHJDUG WR WKH ODWHUEXLOGLQJ OLIHF\FOHSKDVHV >@
7KLVOHDGVWRDWHFKQRORJLFDOJDSZLWKLQWKHRYHUDOOSURFHVVFKDLQDQGDVHWEDFNIURPQHZPRGHOEDVHGZRUNLQJWR
WUDGLWLRQDOGRFXPHQWEDVHGSURFHVVHV%DVHGRQWKHIDFWWKDWLQWKHIUDPHVRISUDFWLFDOSURMHFWVWUDGLWLRQDOGRFXPHQWV
ZLOO FRH[LVW WRJHWKHUZLWKPRGHOEDVHG EXLOGLQJ LQIRUPDWLRQ WKH WHFKQRORJLFDO VHSDUDWLRQ EHWZHHQ WKRVH GLIIHUHQW
LQIRUPDWLRQ UHVRXUFHV LV FRXQWHUSURGXFWLYH DQG RXWRIWLPH VLQFH LW PD\ FDXVH LQIRUPDWLRQ ORVVHV LQFRQVLVWHQW
LQIRUPDWLRQUHVRXUFHVDQGKLQGHUVDQDGHTXDWHDQGSURMHFWZLGHDGRSWLRQRI%,0WHFKQRORJLHV)URPWKLVSRLQWRI
YLHZDFRPSOHPHQWDU\OLQNDJHEHWZHHQPRGHODQGGRFXPHQWEDVHGEXLOGLQJLQIRUPDWLRQRQGDWDOHYHOLVVXSSRVHG
WR UHFRQQHFW WKH LQWHUUXSWHG RYHUDOO LQIRUPDWLRQ SURFHVV FKDLQ E\ HVWDEOLVKLQJ DQ LQWHJUDWHG SURMHFW LQIRUPDWLRQ
UHVRXUFH>@

,QSUDFWLFDOSURMHFWHQYLURQPHQWVWKHXVHRIGRFXPHQWPDQDJHPHQWV\VWHPV'06LVFRPPRQSUDFWLFHLQRUGHU
WRFRSHZLWKWKHODUJHVHWVRIGRFXPHQWVJHQHUDWHGGXULQJWKHSURMHFW OLIHF\FOH0RGHUQ'06SURYLGHDW OHDVWIRU
DUFKLYDO VWRUDJHRIYDULRXV W\SHVRIGRFXPHQWVGRFXPHQW OLIHF\FOHPDQDJHPHQW DQGGRFXPHQW UHWULHYDO HQVXULQJ
UHOLDEOH DFFHVV WR WKH VHW RI VWRUHG GRFXPHQWV ,QPRVW SUDFWLFDO DSSOLFDWLRQV D'06 LV LQWHJUDWHG LQWR D SURMHFW
PDQDJHPHQWLQIRUPDWLRQV\VWHP306$306DOORZVIRUDVVLJQPHQWEHWZHHQDVHWRIGRFXPHQWVDQGUHODWHGSUH
GHILQHGEXVLQHVVSURFHVVHV LQRUGHUWRVSHFLI\DQGFRQWURO WKHZRUNIORZDQGLQIRUPDWLRQGHOLYHU\ZLWKUHVSHFW WR
WKHSURMHFWUHTXLUHPHQWV+RZHYHULQDOPRVWDOOFDVHVWKHLQFOXVLRQRIDGRFXPHQWLQWRWKH'06GDWDEDVHLVEDVHG
RQDQDOSKDQXPHULFDOGRFXPHQWNH\VWRUHGLQWKHGRFXPHQWILOHQDPH7KHGRFXPHQWNH\LVFUHDWHGPDQXDOO\E\WKH
GRFXPHQW RZQHU DFFRUGLQJ WR D JLYHQ SURMHFW VSHFLILF GRFXPHQW NH\ VFKHPD LH D JLYHQ OLVW RI DWWULEXWHV DQG
SUHGHILQHGVHWVRIDWWULEXWHYDOXHVDQGGHFU\SWHGE\WKH'06EDVHGRQSUHGHILQHGUXOHV7KLVDSSURDFKKDVVHYHUDO
GUDZEDFNV VLQFH LW LV HUURUSURQH DQG UHVWULFWHG WR D YHU\ VPDOO VHW RI EXLOGLQJ DQG GRFXPHQW LQIRUPDWLRQ
FRQVHTXHQWO\OLPLWLQJWKHGRFXPHQWUHWULHYDODQGPDQDJHPHQWFDSDELOLWLHVRIIHUHGE\WKH'06

$QDOWHUQDWLYHDSSURDFKWRWKLVZRXOGEHWKHDSSOLFDWLRQRIHPEHGGHGGHVFULSWLYHGRFXPHQWPHWDGDWDZKLFKPD\
VHUYHDVDEULGJHEHWZHHQXQVWUXFWXUHGVHPLVWUXFWXUHGDQGVWUXFWXUHGSURMHFWLQIRUPDWLRQUHVRXUFHV>@'RFXPHQW
PHWDGDWD UHSUHVHQWV VWUXFWXUHG LQIRUPDWLRQZKLFK FDQ EH XVHG WR GHVFULEH WKH GRFXPHQW FRQWHQW LWV VWUXFWXUH RU
DGPLQLVWUDWLYHLQIRUPDWLRQWRVXSSRUWUHVRXUFHPDQDJHPHQW>@,QFRPELQDWLRQZLWK%,0&$'DXWKRULQJWRROVD
VLJQLILFDQW SDUW RI WKH GHVFULSWLYH GRFXPHQW PHWDGDWD UHTXLUHG IRU GRFXPHQW PDQDJHPHQW DQG LQIRUPDWLRQ
LQWHJUDWLRQFRXOGEHGHULYHGGLUHFWO\IURPWKHLQWHUQDOEXLOGLQJPRGHOZLWKRXWWKHQHHGIRUPDQXDOO\UHZRUN6XFK
NLQGRIPHWDGDWDHQDEOHV D FRPSXWHU LQWHUSUHWDEOHFRQQHFWLRQEHWZHHQDGRFXPHQW DQG WKH UHODWHGFRQWHQWRI WKH
FRUUHVSRQGLQJEXLOGLQJ LQIRUPDWLRQPRGHOEDVHGRQDXWRPDWHGZRUNIORZV IRUGRFXPHQWYDOLGDWLRQ LQFOXVLRQDQG
LQWHJUDWLRQ)XUWKHUPRUHWKHFDSDELOLWLHVDQGIXQFWLRQVRIQHZ%,0GDWDPDQDJHPHQWWRROVDQGPHWKRGVHJPRGHO
TXHU\LQJ''PRGHODQDO\VLVDQGVLPXODWLRQFKDQJHPDQDJHPHQWDQGPRGHOFRPSDULVRQZLOOEHFRPHDYDLODEOH
IRUSUDFWLFDOGRFXPHQWDQGSURMHFWPDQDJHPHQWEXVLQHVVSURFHVVHV LIDUHOLDEOHFRQQHFWLRQEHWZHHQWKHGRFXPHQW
DQGWKHPRGHOEDVHGLQIRUPDWLRQUHVRXUFHVH[LVWV
/LQNPHWKRGRORJ\
7KH VXJJHVWHGPHWKRGRORJ\ DLPV WR LQWHJUDWH GRFXPHQW DQGPRGHO EDVHG LQIRUPDWLRQ UHVRXUFHV EDVHG RQ WKH
DSSOLFDWLRQRIH[SOLFLWGRFXPHQWREMHFWOLQNVZKLFKFDQEHJHQHUDWHGDXWRPDWLFDOO\DQGVWRUHGLQD'06GDWDEDVH
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7KLVDSSURDFKLVGHGLFDWHGWRWKHDSSOLFDWLRQLQWKHIUDPHVRISUDFWLFDOSURMHFWHQYLURQPHQWVZLWKVWURQJIRFXVRQLWV
HIILFLHQW LPSOHPHQWDWLRQ EDVHG RQ H[LVWLQJ 306 LQIUDVWUXFWXUHV FRQVHTXHQWO\ XWLOL]LQJ WKH FDSDELOLWLHV RIIHUHG E\
RSHQ VWDQGDUG DQG FRPPRQO\ XVHG WHFKQRORJLHV OLNH 64/ 3') DQG ,QGXVWU\ )RXQGDWLRQ &ODVVHV ,)& ,62
7KH([WHQVLEOH0HWDGDWD3ODWIRUP;03VWDQGDUG>@>@LVXVHGIRUFUHDWLRQSURFHVVLQJDQGLQWHUFKDQJH
RIHPEHGGHGDQGFXVWRPL]HGPHWDGDWD;03LVEDVHGRQ WKH:&5HVRXUFH'HVFULSWLRQ)UDPHZRUN5') >@
DQGSURYLGHV DQ RSHQEXW SURSULHWDU\PHWDGDWDPHWKRGRORJ\ DSSOLFDEOH IRU SRUWDEOH GRFXPHQW ILOHV 3') >@ DV
ZHOODVYDULRXVRWKHUNLQGVRIUHVRXUFHV7KH;03VWDQGDUGHQFRPSDVVHVDQH[WHQVLEOHGDWDPRGHOLQFOXGLQJDVHW
RI GHILQHG FRUH PHWDGDWD HOHPHQW VHWV DQG DQ 5');0/ V\QWD[ EDVHG VHULDOL]DWLRQ IRUPDW >@ IRU FRQFUHWH
UHSUHVHQWDWLRQRIPHWDGDWDVWRUHGLQDSDUWLFXODUGRFXPHQW
2.1. Link types and semantics 
$GRFXPHQWREMHFWOLQNJHQHUDOO\LPSOLHVDQH[SOLFLWUHODWLRQEHWZHHQDVHWRIGRFXPHQWVVWRUHGLQD'06DQGD
VHW RI REMHFWV FRQWDLQHG LQ WKH FRUUHVSRQGLQJ EXLOGLQJ PRGHO $ OLQN LV GHILQHG E\ LWV W\SH DQG DGGLWLRQDO OLQN
DWWULEXWHVVSHFLI\LQJWKHOLQNVHPDQWLFV7KHW\SHRIWKHOLQNLQGLFDWHVWKHFDUGLQDOLW\RIWKHUHODWLRQDQGLVEDVLFDOO\
GHWHUPLQHGE\WKHGRFXPHQWVW\SHDQGFRQWHQWV7KHFDUGLQDOLW\VSHFLILHVWKHYDOLGQXPEHURIHOHPHQWVFRQWDLQHGLQ
WKHGRFXPHQW DQGREMHFW VHWV UHODWHGE\DSDUWLFXODU OLQN )LJ)RU H[DPSOH D VLQJOH OLQNZLWKFDUGLQDOLW\Q
VXEW\SHRIPQOLQNW\SHWKDWLQGLFDWHVDUHODWLRQVKLSEHWZHHQH[DFWO\WZRGRFXPHQWVDQGPXOWLSOHPRGHOREMHFWV
LV EHHQ GHVFULEHG IRUPDOO\ DV D WXSOH ^GL GM R R « RQ` FRQWDLQLQJ WZR DUUD\V ZLWK GL GM ∈ ' VHW RI
GRFXPHQWVDQGRR«RQ∈2VHWRIREMHFWVFRQWDLQHGLQWKHFRUUHVSRQGLQJEXLOGLQJPRGHO7KHHOHPHQWVRI
WKHGRFXPHQWDQGPRGHOREMHFWVHWVDUHUHSUHVHQWHGE\WKHDFFRUGLQJHOHPHQW,'V

$GGLWLRQDOOLQNDWWULEXWHVFDQEHXVHGWRDWWDFKVHPDQWLFVWRDOLQNGHVFULELQJWKHLQGLFDWHGUHODWLRQLQPRUHGHWDLO
3RWHQWLDO LQIRUPDWLRQ WR EH DWWDFKHG WR D OLQNPD\ EH LQIRUPDWLRQ DERXW OLQN FUHDWLRQ HJ OLQN FUHDWRU GDWH RI
FUHDWLRQSDUDPHWHUVXVHGIRUOLQNFUHDWLRQWHFKQLFDOOLQNVSHFLILFDWLRQHJYDOLGGRFXPHQWDQGPRGHOREMHFWW\SHV
GRFXPHQWIRUPDWRUZRUNIORZPDQDJHPHQWSDUDPHWHUVHJDVVLJQHGZRUNGRPDLQWDVNDFWRURUGRFXPHQWVWDWXV
7KHLQWHUSUHWDEOHOLQNVHPDQWLFVHQDEOHH[WHQVLYHOLQNSURFHVVLQJLQWHUPVRIOLQNYDOLGDWLRQDVZHOODVDQDO\VLVRI
WKH LQWHJUDWHG PRGHO GDWD HJ E\ DSSO\LQJ SUHGHILQHG OLQN LQWHJULW\ FRQVWUDLQWV GHWHUPLQLQJ UHVWULFWLRQV RQ WKH
YDOXHVRIOLQNDWWULEXWHVZKLFKDUHYDOLGIRUDSDUWLFXODUOLQN$QH[DPSOHFRQVWUDLQWPD\EHWKHVWDWHPHQW³)RUDQ\
EXLOGLQJ PRGHO REMHFW RI W\SH FROXPQ VODE RU EHDP ZLWK DVVLJQHG PDWHULDO UHLQIRUFHG FRQFUHWH D OLQN WR WZR
GRFXPHQWVRQHRIW\SHIRUPZRUNGUDZLQJDQGRQHRIW\SHUHLQIRUFHPHQWGUDZLQJPXVWH[LVWDWDFHUWDLQWLPH´


)LJ%DVLFOLQNW\SHVOHIWWUDQVLWLYHUHODWLRQVDQGDGGLWLRQDOREMHFWSURSHUWLHVDFFHVVLEOHE\GRFXPHQWREMHFWOLQNVULJKW
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6LQFHWKHOLQNVSURYLGHIRUDFFHVVWRWKH%,0GDWDWKHOLQNVHPDQWLFVFDQEHGHULYHGDOVRE\HYDOXDWLQJWKHREMHFW
UHIHUHQFHVRIWKHOLQNHGPRGHOREMHFWV)RUH[DPSOHLQ,)&DQREMHFWRIW\SHZDOOLVUHODWHGWRDVSDFHREMHFWDQG
HDFK VSDFHREMHFW LV UHODWHG WR WKHEXLOGLQJ VWRUH\REMHFW LW EHORQJV WR LH VSDWLDO ]RQHREMHFWE\H[SOLFLWREMHFW
UHIHUHQFHV'XHWR WKHWUDQVLWLYLW\RI WKHGRFXPHQWREMHFWOLQNVWKH,)&REMHFWUHIHUHQFHVFDQEHXVHGWRUHSUHVHQW
WKH UHODWLRQV EHWZHHQ GRFXPHQWV DQG PRGHO REMHFWV LQ GLIIHUHQW OHYHOV RI GHWDLO ZLWKRXW WKH QHHG IRU FUHDWLQJ
DGGLWLRQDOOLQNV)LJ)XUWKHUPRUHWKHGRFXPHQWREMHFWOLQNVHQDEOHDFFHVVWRDZLGHUDQJHRILQIRUPDWLRQVWRUHG
LQWKHEXLOGLQJPRGHOOLNHHOHPHQWJHRPHWU\TXDQWLWLHVPDWHULDORUWRSRORJLFDOLQIRUPDWLRQ
2.2. Link representation and storage 
,Q SULQFLSOH WKHUH DUH IRXU GLIIHUHQW DSSURDFKHV WR IRUPDOO\ UHSUHVHQW DQG VWRUH WKH LQIRUPDWLRQ DERXW WKH
GRFXPHQWREMHFWOLQNVZKLFKGLIIHUPDLQO\ UHJDUGLQJ WKH DPRXQWRI VWRUDEOH OLQN LQIRUPDWLRQ LQIRUPDWLRQ DFFHVV
FDSDELOLWLHVHIIRUWUHTXLUHGIRUOLQNFUHDWLRQPDQDJHPHQWDQGLPSOHPHQWDWLRQLQSUDFWLFDOSURMHFWHQYLURQPHQWV

:LWKLQWKHEXLOGLQJPRGHOLHXVLQJ,)&,)&SURYLGHVIRUUHIHUHQFLQJH[WHUQDOUHVRXUFHVYLDDFFRUGDQW
REMHFWW\SHGHILQLWLRQV)LJLHLQVWDQWLDWHGUHIHUHQFHVDUHSDUWRIWKHSDUWLFXODUEXLOGLQJPRGHO>@
8VLQJDQH[WHUQDOOLQNPRGHODFFRUGLQJWRWKHPXOWLPRGHODSSURDFK)LJ7KHPXOWLPRGHOFRQFHSW>@
>@LVVSHFLILFDOO\GHGLFDWHGWRWKHLQWHJUDWLRQRIQRQ%,0GDWDSURYLGHGRQWKHEDVLVRIVWDQGDUGRUTXDVL
VWDQGDUGGDWDPRGHOVZLWKQRIXUWKHUH[SDQVLRQRIWKH%,07KHUHE\WKHLQYROYHGPRGHOVDUHOLQNHGE\WKH
DSSOLFDWLRQRIDVHSDUDWHGOLQNPRGHODQGNHSWVHSDUDWHO\PDQDJHDEOH>@
$VDJHQXLQHSDUWRIDQRQWRORJLFDOPRGHOVSHFLILFDWLRQ7KLVDSSURDFKLVEDVHGRQDQRQWRORJLFDO
UHSUHVHQWDWLRQRIWKHLQWHJUDWHGGDWDPRGHOZKLFKH[SOLFLWO\GHILQHVWKHUHODWLRQVEHWZHHQWKHHOHPHQWVRIWKH
LQYROYHGGDWDPRGHOVLQDPRUHKROLVWLFFRQWH[W>@
:LWKLQWKHGRFXPHQWPHWDPRGHOUHVSHFWLYHO\ZLWKLQWKHVFKHPDRIWKH'06GDWDEDVH7KLVDSSURDFKLV
VLPLODUWRWKHDSSURDFKXVLQJ,)&DVOLQNFRQWDLQHUEXWLQFRQWUDVWWRWKH,)&EDVHGDSSURDFKWKHOLQNVDUH
GHILQHGE\WKH'06GDWDEDVHVFKHPDDQGDUHVWRUHGLQWKH'06GDWDEDVHDFFRUGLQJO\7KXVWKHGRFXPHQW
PHWDGDWDVFKHPDUHSUHVHQWVDVXEVHWRIWKH'06GDWDEDVHVFKHPD+RZHYHUWKH'06RULHQWHGDSSURDFKFDQ
EHH[WHQGHGE\WKHPRGHORULHQWHGDSSURDFKLIWKHGHULYHGOLQNLQIRUPDWLRQLVSURSDJDWHGWRWKH,)&PRGHO
GDWD


)LJ/LQNUHSUHVHQWDWLRQDQGVWRUDJHSDUWRI,)&VFKHPDGHILQLQJH[WHUQDOGRFXPHQWUHIHUHQFHVOHIWDQG0XOWLPRGHO&RQWDLQHUULJKW
7KHPHWKRGRORJ\SURSRVHGKHUHDSSOLHVWKHODWWHUDSSURDFKIRUOLQNUHSUHVHQWDWLRQDQGVWRUDJHXVLQJHPEHGGHG
GHVFULSWLYHGRFXPHQWPHWDGDWDEDVHGRQWKH;03VWDQGDUG7KHGHVLJQHGPHWDGDWDVFKHPDLVVKRZQLQ)LJ

6HFWLRQ $ HQFRPSDVVHV LQIRUPDWLRQ DERXW WKH EXLOGLQJPRGHO FRQWDLQLQJ WKH HOHPHQWV ZKLFK DUH OLQNHG WR D
FHUWDLQ VHWRIGRFXPHQWV DQG WKH OLQNHGREMHFWV LWVHOI7KLV VHFWLRQ LVRSWLRQDOSDUWRI WKHGRFXPHQWPHWDGDWDEXW
PDQGDWRU\ IRU WKH'06GDWD EDVH VFKHPD 6HFWLRQ% VSHFLILHV LQIRUPDWLRQ DERXW WKH VSDWLDO ]RQH UHODWHG WR WKH
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FRQWHQWV RI WKH OLQNHG GRFXPHQW ,W DOORZV IRU GRFXPHQW OLQNDJH RQ GLIIHUHQW OHYHOV RI GHWDLOZLWK UHVSHFW WR WKH
VSDWLDO VWUXFWXUH RI WKH EXLOGLQJ DQG LV XVHG WR VXSSRUW DXWRPDWHG OLQN FUHDWLRQ SURFHVV ,W LV PDQGDWRU\ IRU WKH
GRFXPHQWPHWDGDWDVFKHPDEXWLVRSWLRQDOO\EHXVHGVLQFHVSDWLDO]RQHLVQRWNQRZQLQDQ\FDVH6HFWLRQ&VSHFLILHV
LQIRUPDWLRQ DERXW WKH EXLOGLQJ HOHPHQWV FRQWDLQHG LQ D GRFXPHQW 7KLV LQIRUPDWLRQ LV XVHG IRU DXWRPDWHG OLQN
FUHDWLRQSURFHVVDQGLVWKHUHIRUHPDQGDWRU\IRUWKHGRFXPHQWPHWDGDWDVFKHPDDVZHOODV'06GDWDEDVHVFKHPD
7KLV LQIRUPDWLRQ KDV WR EH H[SRUWHG E\ WKH %,0&$' DXWKRULQJ WRRO RU GHULYHG IURP WKH EXLOGLQJ PRGHO
UHVSHFWLYHO\ DQG VWRUHG LQWR WKH GRFXPHQWV PHWDGDWD 7KH LQIRUPDWLRQ FRQWHQW RI WKLV VHFWLRQ UHSUHVHQWV WKH
PLQLPXPGDWDVHWQHHGHGIRUFRQVLVWHQWDVVLJQPHQWEHWZHHQDVHWRIGRFXPHQWVDQGDVHWRIPRGHOHOHPHQWV7KH
DFWXDOOLQNLVGHILQHGE\WKHWUDQVLWLYHUHODWLRQVKLSEHWZHHQDocumentDQGModelObject7KHUHPDLQLQJSDUWRIWKH
SUHVHQWHG VFKHPD VSHFLILHV IXUWKHU LQIRUPDWLRQ GHVFULELQJ WKH GRFXPHQW LWVHOI UDWKHU WKDQ LWV FRQWHQW RU WKH
GRFXPHQWREMHFWOLQNV


)LJ'RFXPHQWPHWDGDWDVFKHPDDVSDUWRIWKH'06GDWDEDVHVFKHPD
2.3. Link generation 
,W LVREYLRXVWKDWGXHWRWKHKXJHDPRXQWRIHOHPHQWVFRQWDLQHGLQDEXLOGLQJPRGHODVZHOODVWKHODUJHVHWRI
UHODWHGGRFXPHQWVWKHUHVXOWLQJVHWRIOLQNVPD\EHFRPHRIHQRUPRXVVL]H,QPRVWFDVHVPDQXDOOLQNFUHDWLRQZLOO
WKHUHIRUH QRW EH DSSURSULDWH IRU SUDFWLFDO DSSOLFDWLRQV DQG KDV WR EH VXSSRUWHG E\ DXWRPDWHG OLQN FUHDWLRQ 7KH
DXWRPDWHG OLQN FUHDWLRQ SURFHVV LV EDVHG RQ D VHW RI PDSSLQJ UXOHV ZKLFK FDQ EH DOVR FRQILJXUHG RQ GHPDQG
GHSHQGLQJRQWKHSDUWLFXODUSURMHFWUHTXLUHPHQWV7KHPDSSLQJUXOHVVSHFLI\WKHFRUUHVSRQGLQJLQIRUPDWLRQVXEVHWV
RIERWKWKHGRFXPHQWPHWDGDWDDQGWKH,)&PRGHOGDWDXVHGIRUOLQNFUHDWLRQ7KHLQIRUPDWLRQVXEVHWVVSHFLI\DW\SH
RIFKHFNVXPZKLFKLVXVHGWR LGHQWLI\DYDOLGGRFXPHQWPRGHOREMHFWSDLU LI WKHFKHFNVXPGHULYHGIURPHDFKWKH
GRFXPHQW PHWDGDWD DQG WKH EXLOGLQJ PRGHO GDWD LV LGHQWLFDO 7KH PLQLPXP LQIRUPDWLRQ VXEVHW ZRXOG EH WKH
*OREDOO\ 8QLTXH ,' *8,' DVVLJQHG WR ,)& PRGHO REMHFWV $ PRUH FRPSOH[ LQIRUPDWLRQ VXEVHW PD\ EH WKH
DJJUHJDWLRQRIEXLOGLQJHOHPHQWW\SHHOHPHQWPDWHULDODQGVSDWLDO]RQHFRQWDLQPHQW7KHOLQNFUHDWLRQSURFHVVPD\
DOVR LQYROYH WKH HYDOXDWLRQ RI H[LVWLQJ OLQNV HJ LI WKH DFWXDO GRFXPHQW WR EH OLQNHG LV D UHYLVHG YHUVLRQ RI DQ
H[LVWLQJGRFXPHQW
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2.4. Link utilization 
2QFHWKHOLQNVDUHFUHDWHGDQGVWRUHGLQWKH'06GDWDEDVHWKH\FDQEHXVHGWRDQDO\]HDQGTXHU\WKHUHVXOWLQJ
LQWHJUDWHGPRGHOGDWD0RGHOTXHU\LQJHQDEOHV HYDOXDWLRQ DQDO\VLV DQGDVVHVVPHQWRI WKH VWRUHGGRFXPHQWVZLWK
UHVSHFWWRWKHSDUWLFXODULQIRUPDWLRQRULQIRUPDWLRQVXEVHWVGHVFULEHGE\WKHEXLOGLQJPRGHOHJIRUJURXSLQJDQG
VRUWLQJRIGRFXPHQWVUHJDUGLQJGLIIHUHQWXVHUSHUVSHFWLYHVRQWKHEXLOGLQJPRGHORUWRVXSSRUWSURMHFWFRRUGLQDWLRQ
E\ LGHQWLI\LQJDOO UHOHYDQWGRFXPHQWVRUGUDZLQJVZKLFKDUH DIIHFWHG DV D UHVXOW RIEXLOGLQJPRGHO DQDO\VLV HJ
FODVKGHWHFWLRQFRQVWUXFWLRQVLPXODWLRQRUFRVWHVWLPDWLRQDQGKDYHWREHUHZRUNHGDFFRUGLQJWRWKHIRXQGLVVXHV
DQG WKH LQYROYHGEXLOGLQJHOHPHQWVRU]RQHV2Q WKHRWKHUVLGH WKHEXLOGLQJPRGHOPD\EHDQDO\]HGRUHYDOXDWHG
EDVHGRQWKHLQIRUPDWLRQVWRUHGLQWKH'06GDWDEDVHHJWRWUDFHDQGYLVXDOL]HWKHSURMHFWSURJUHVVRUWRVXSSRUW
DXWRPDWHGTXDQWLW\WDNHRIIGHGLFDWHGWRSDUWLFXODUFRQWUDFWRUVDQGWKHUHODWHGVHWRIGRFXPHQWV

+RZHYHUTXHU\LQJWKHLQWHJUDWHGPRGHOGDWDUHTXLUHVOLQNHYDOXDWLRQE\VWDUWLQJHLWKHURQWKHEXLOGLQJPRGHORU
RQWKHGRFXPHQWPHWDGDWDVLGHLHWKH'06GDWDEDVHHJVHDUFKIRUEXLOGLQJPRGHOHOHPHQWVZKLFKDUHOLQNHGWR
D JLYHQ GRFXPHQW RU YLFH YHUVD 7KH TXHU\ H[HFXWLRQ SURFHVV HYDOXDWHV WKH VWRUHG OLQN LQIRUPDWLRQ EDVHG RQ D
PDSSLQJEHWZHHQ WKHHOHPHQWV UHVXOWLQJHLWKHU IURPDPRGHORUD'06GDWDEDVHTXHU\DQG WKH UHODWHGHOHPHQWV
FRQWDLQHGLQWKHEXLOGLQJPRGHORUWKH'06GDWDEDVHUHVSHFWLYHO\$TXHU\FDQEHDOVRH[WHQGHGE\YDULRXVVHDUFK
FRQGLWLRQVXWLOL]LQJWKHOLQNVHPDQWLFVWKHDYDLODEOHGRFXPHQWPHWDGDWDRUDGGLWLRQDOLQIRUPDWLRQFRQWDLQHGLQWKH
EXLOGLQJPRGHO DVZHOO )RU H[DPSOH WKH XVHUZDQWV WR VHDUFK IRU DOO FRQFUHWH EXLOGLQJ HOHPHQWVZKLFKKDYHQR
UHLQIRUFHPHQWSODQDVVLJQHG
2.5. Link Management 
7KHOLQNPDQDJHPHQWKDVWRHQVXUHLQWHJULW\DQGFRQVLVWHQF\RIWKHOLQNLQIRUPDWLRQVWRUHGLQWKH'06GDWDEDVH
ZLWK UHVSHFW WR WKH OLQNHG EXLOGLQJPRGHO 6LQFH WKH EXLOGLQJPRGHO DVZHOO DV WKH GRFXPHQWPHWDGDWD LV VWRUHG
VHSDUDWHO\WKHVHWRIOLQNHOHPHQWVPXVWEHV\QFKURQL]HGDQGG\QDPLFDOO\DGMXVWHGIROORZLQJGLIIHUHQWUXOHVIRUOLQN
PDQDJHPHQW([LVWLQJ OLQNVPD\EHXSGDWHG H[FKDQJHRI OLQNHGREMHFWVPRGLILHG XSGDWHRI OLQN DWWULEXWHV RU
GHOHWHGE\WKH'06DFFRUGLQJWRWKHOLQNPDQDJHPHQWUXOHVRURQGHPDQGE\WKHXVHU)RUH[DPSOHSRVVLEOHUXOHV
IRUOLQNPDQDJHPHQWDUHDVIROORZV

• LIDOLQNHGGRFXPHQWLVGHOHWHGWKHUHODWHGOLQNHOHPHQWLVGHOHWHGWRR
• LIDGRFXPHQWLVGHOHWHGDUFKLYHGRUVXEVWLWXWHGWKHUHODWHGOLQNHOHPHQWLVUHWDLQHG
• LIDGRFXPHQW,'LVFKDQJHGWKHUHODWHGOLQNDWWULEXWHLVXSGDWHG
• LIWKHUHOHYDQWSDUWRIWKHGRFXPHQWPHWDGDWDLVFKDQJHGWKHOLQNFUHDWLRQSURFHVVKDVWREHUHSHDWHG

7KHPRVWRIWKHVHUXOHVPD\EHUHDOL]HGE\VWDQGDUGGDWDEDVHLQWHJULW\FRQVWUDLQWVRUVWRUHGSURFHGXUHV,QFDVH
WKHEXLOGLQJPRGHOLVFKDQJHGRUDQHZPRGHOYHUVLRQZDVFUHDWHGWKHVWRUHGOLQNLQIRUPDWLRQKDVWREHUHYLHZHG
DQGWKHDIIHFWHGOLQNHOHPHQWVKDYHWREHXSGDWHG7KLVLQFOXGHVWKHFUHDWLRQRIQHZOLQNHOHPHQWVDFFRUGLQJWRWKH
DSSOLHGPRGHO FKDQJHV 6XEVWLWXWHG RU XQXVHG OLQN HOHPHQWV VKRXOG EH UHWDLQHG LQ WKH'06GDWDEDVH LQ RUGHU WR
HQDEOHUHWUDFLQJRIWKHOLQNHOHPHQWOLIHF\FOHDQGUHVWRULQJRIROGHUOLQNHOHPHQWYHUVLRQV
,PSOHPHQWDWLRQDQGXVHFDVHH[DPSOH
3.1. BIMdox prototype 
7KH RXWOLQHGPHWKRGRORJ\ KDV EHHQ LPSOHPHQWHG LQ D SURWRW\SLFDO VRIWZDUH DSSOLFDWLRQ FDOOHG %,0GR[ 7KH
-DYDEDVHGSURWRW\SH%,0GR[LVDWRROWRJHQHUDWHPRGLI\DQGYDOLGDWH3')GRFXPHQWVZLWKHPEHGGHGPHWDGDWDLQ
([WHQVLEOH0HWDGDWD3ODWIRUP;03VWDQGDUGEDVHGRQDSUHGHILQHGPHWDGDWDVFKHPDVHHVHFWLRQ7KHFUHDWHG
GRFXPHQWV FDQ EH DGGHG WR D FRQQHFWHG '06 FRPSRVHG RI D UHODWLRQDO GDWDEDVH DQG D GRFXPHQW UHSRVLWRU\
%,0GR[LQWHJUDWHVWKHILOWHUWRROER[%,0ILW>@%,0ILWSURYLGHVVHYHUDOILOWHUIXQFWLRQVIRUTXHU\LQJDQ,)&EDVHG
EXLOGLQJPRGHODQGLVXVHGWRUHWULHYHWKH,)&PRGHOGDWDQHHGHGIRUOLQNFUHDWLRQE\WKHPXOWLSDUDPHWHUPDWFKLQJ
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SURFHVVDQGIRUOLQNSURFHVVLQJDVZHOO%,0GR[DOORZVIRUPDSSLQJEHWZHHQWKHUHOHYDQWSDUWVRIWKH,)&VFKHPD
DFFHVVHG YLD %,0ILW DQG WKH FRQWH[W GHSHQGHQW PDWFKLQJ SDUDPHWHUV RI WKH OLQN FUHDWLRQ DQG OLQN SURFHVVLQJ
RSHUDWLRQV UHSUHVHQWHGE\ WKHGRFXPHQWPHWDGDWD VFKHPDTXHULHGE\VWDQGDUG64/7KH%,0GR[JUDSKLFDOXVHU
LQWHUIDFHLQWHJUDWHVDPRGHOYLHZHUKWWSZZZLIFWRROVSURMHFWFRPIRU'YLVXDOL]DWLRQRIWKH,)&EXLOGLQJPRGHO
DQGHQDEOHVXVHUDFFHVVWRWKHLQWHUOLQNHGLQIRUPDWLRQUHVRXUFHV)LJ


)LJ*8,RIWKH%,0GR[SURWRW\SH±GRFXPHQWVHDUFKEDVHGRQXVHUVHOHFWHGEXLOGLQJHOHPHQWVHQKDQFHGE\'PRGHOYLVXDOL]DWLRQ
3.2. Creating the linked document-building-model 
7KHVWDUWLQJSRLQWRIDSDUWLFXODUXVHFDVHVFHQDULRPD\EHWKHH[SRUWRIDUHLQIRUFHPHQWSODQHJIRUDFRQFUHWH
VODE RI D UHVLGHQWLDO EXLOGLQJ LQ 3') IRUPDW E\ XVLQJ H[SRUW LQWHUIDFH RI WKH XVHG %,0&$' DXWKRULQJ WRRO
6LPXOWDQHRXVO\ DOO UHOHYDQW PHWDGDWD ZKLFK FDQ EH GHULYHG IURP WKH LQWHUQDO GDWD PRGHO RI WKH &$' WRRO LV
VHULDOL]HG LQ;0/DQGHPEHGGHG LQWR WKHGRFXPHQWILOHDFFRUGLQJ WR;03PHWDGDWDVWDQGDUGDQG WKHSUHGHILQHG
%,0GR[PHWDGDWDVFKHPD,QDVHFRQGVWHSWKHVWRUHGPHWDGDWDLVYDOLGDWHGE\WKHXVHUDQGWKHSURJUDP%,0GR[
FKHFNV LI WKH PHWDGDWD VFKHPD LV LPSOHPHQWHG FRUUHFWO\ $IWHU VXFFHVVIXO YDOLGDWLRQ WKH GRFXPHQW LV LQGH[HG
GRFXPHQW,'LVDVVLJQHGHJ'RFBJDQGVWRUHG LQ WKH'06E\ LQWHJUDWLQJ WKHGRFXPHQW LQWR WKHGRFXPHQW
UHSRVLWRU\DQGLQVHUWLQJWKHFRQWDLQHGPHWDGDWDLQWRWKH'06GDWDEDVHLQFOXGLQJWKHUHIHUHQFH85,UHIHUULQJWRWKH
VWRUDJH ORFDWLRQRI WKHGRFXPHQW6WHS WKUHH LQFOXGHV WKH VHOHFWLRQDQGYDOLGDWLRQRI WKH ,)&%,0PRGHOE\ WKH
XVHU$IWHUZDUGVWKHGRFXPHQWFDQEHOLQNHGWRWKHUHODWHGPRGHOREMHFWVDFFRUGLQJWRLWVFRQWHQWVGHVFULEHGE\WKH
GRFXPHQWPHWDGDWD )RU WKH DXWRPDWHG OLQN FUHDWLRQSURFHVV DW ILUVW WKH HOHPHQW W\SH DQG WKHRSWLRQDO SDUDPHWHU
positionNumberPLJKWEHFKRVHQLIDYDLODEOHVLQFHLWDOORZVIRUXQLTXHDVVLJQPHQWRIUHODWHGEXLOGLQJHOHPHQWVLQ
FDVH*8,'LVPDLQWDLQHGLWVKRXOGEHXVHGSUHIHUDEO\'HSHQGLQJRQWKHQXPEHURIEXLOGLQJHOHPHQWVRIW\SHVODE
ZLWK WKHSDUWLFXODU SRVLWLRQQXPEHU FRQWDLQHG LQ WKHEXLOGLQJPRGHO WKH UHVXOWLQJ OLQNZLOO EHRI W\SHRUQ
6LQFH WKH HOHPHQW W\SH DQG WKH SRVLWLRQ QXPEHU DUH VWRUHG LQ WKH '06 GDWDEDVH WKH\ FDQ EH TXHULHG E\ 64/
$FFRUGLQJO\ WKH,)&EXLOGLQJPRGHOZLOOEHILOWHUHGE\WKHUHODWHG%,0ILWIXQFWLRQVDSSO\LQJREMHFW W\SHDQGWKH
YDOXHRIWKHSRVLWLRQQXPEHUDVVHOHFWLRQFULWHULDVHOHFWLRQRIDOOREMHFWVRIW\SHIfcSlabDQGUHWULHYDORIWKHYDOXHRI
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WKHpositionNumber SURSHUW\ IRU WKH VHWRI EXLOGLQJ HOHPHQWREMHFWV VHOHFWHGSULRU7KH UHWXUQHG VHW RIYDOXHV LV
PDWFKHGDJDLQVWWKH64/UHVXOWVHW,ILWHYDOXDWHVWRWUXHWKH*8,'VRIWKHUHODWHGPRGHOREMHFWVDUHUHTXHVWHGDQG
LQVHUWHG LQWR WKH FRQQHFWHG '06 GDWD EDVH DWWULEXWH GUID_ModelObject LQ ModelObject E\ 64/ GDWD
PDQLSXODWLRQ RSHUDWLRQ 7KH SULQFLSOH VHTXHQFH RI WKH OLQN FUHDWLRQ SURFHVV DIWHU WKH GRFXPHQW LV FUHDWHG DQG
LQFOXGHGLQWRWKH'06GDWDEDVHLVVKRZQLQ)LJ


)LJ*HQHUDO%,0GR[OLQNFUHDWLRQSURFHVV
,I WKHSRVLWLRQQXPEHU LVQRW VWRUHG LQ WKHEXLOGLQJPRGHORU LIQRPDWFK LV IRXQG DGGLWLRQDO OLQNSDUDPHWHUV
QHHGWREHDSSOLHG7KLVPLJKWEHWKHVSDWLDO]RQHZKHUHWKHJLYHQEXLOGLQJHOHPHQWLVORFDWHGHJEXLOGLQJVWRUH\
RU VSDFHDQGRU WKHDVVLJQHGPDWHULDO ,I WKH OLQNFUHDWLRQSURFHVV IDLOVHYHQDIWHU WKHDSSOLFDWLRQRIDOO DYDLODEOH
SDUDPHWHUVLWPXVWEHDVVXPHGWKDWWKHGRFXPHQWLVLQYDOLGHJWKHPHWDGDWDFUHDWLRQZDVGHIHFWLYH,QWKLVFDVH
WKHGRFXPHQWLVPDUNHGDV³XQOLQNDEOH´LQWKH'06GDWDEDVHDQGWKHXVHULVQRWLILHG
3.3. Querying the integrated model data 
,IWKHGRFXPHQWREMHFWOLQNVDUHFUHDWHGWKH\FDQEHXVHGWRTXHU\WKHLQWHJUDWHGPRGHOGDWDXVLQJWKH%,0GR[
SURWRW\SH)LJ$W\SLFDOTXHU\PD\EHWKHVHDUFKRIGRFXPHQWVEHORQJLQJWRDSDUWLFXODUEXLOGLQJHOHPHQW7KLV
W\SHRITXHU\FDQEHGRQHHDVLO\E\GLUHFWXVHUVHOHFWLRQRIDEXLOGLQJHOHPHQWHLWKHULQWKHEXLOGLQJHOHPHQWWUHHRU
WKH'PRGHOYLHZHULQWHJUDWHGLQ%,0GR[,IDEXLOGLQJHOHPHQWLVVHOHFWHGHJDZDOOHOHPHQWRIWKHQGIORRULW
ZLOO EH KLJKOLJKWHG LQ WKHPRGHO YLHZHU DQG WKH*8,'RI WKH HOHPHQWZLOO EH VHQW WR D 64/TXHU\ ILOWHULQJ WKH
FRUUHVSRQGLQJGRFXPHQWVE\HYDOXDWLQJWKHDYDLODEOHOLQNGDWDVWRUHGLQWKHFRQQHFWHG'06GDWDEDVH7KHUHVXOWDQW
VHWRIGRFXPHQWVLVGLVSOD\HGWRWKHXVHUDVDOLVWRIGRFXPHQWILOHQDPHV7KHRSSRVLWHW\SHRITXHU\VXSSRUWHGE\
WKHFXUUHQWYHUVLRQRI%,0GR[LVWKHVHDUFKRIEXLOGLQJHOHPHQWVZKLFKDUHUHODWHGWRDJLYHQGRFXPHQW%DVHGRQD
XVHUVHOHFWHGGRFXPHQWWKHDSSOLFDWLRQLGHQWLILHVWKH,'VRIWKHOLQNHGREMHFWVE\TXHU\LQJWKH'06GDWDEDVH7KH
UHWXUQHG,'VDUHDVVLJQHGWRD%,0ILWPRGHOTXHU\WRILOWHUWKHUHODWHGHOHPHQWVE\WKHPDWFKLQJ,)&REMHFW*8,'V
7KHVHDUFKUHVXOWLVGLVSOD\HGWRWKHXVHUE\KLJKOLJKWLQJWKHILOWHUHGEXLOGLQJHOHPHQWVLQWKH'PRGHOYLHZHU

$PRUHFRPSOH[TXHU\PD\EHWKHVHDUFKIRUDOOFRQFUHWHEXLOGLQJHOHPHQWVZKLFKKDYHQRUHLQIRUFHPHQWSODQ
DVVLJQHG)RUWKLVDOOEXLOGLQJHOHPHQWVZLWKWKHYDOXHµ5HLQIRUFHG&RQFUHWH¶LQWKHDWWULEXWHnameRIWKHUHIHUHQFHG
IfcMaterial REMHFWVDUHILOWHUHGILUVWE\H[HFXWLQJDQDFFRUGDQW%,0ILWPRGHOTXHU\7KHUHWXUQHGREMHFW*8,'VDUH
VWRUHGDQGVXEVHTXHQWO\PDWFKHGZLWKWKHGDWDVHWVRIWKHDWWULEXWHGUID_ModelObjectOLVWHGLQWKH'06GDWDEDVH
WDEOHModelObjectE\XVLQJ64/TXHU\7KLVTXHU\LQYROYHVDOVRWKHDocumentUHODWLRQFKHFNLQJZKHWKHUWKHYDOXH
RIWKHDocTypeDWWULEXWHLVµ5HLQIRUFHPHQW'UDZLQJ
RUQRW7KHGLIIHUHQFHRIERWKUHVXOWVHWVUHVXOWRI%,0ILWTXHU\
DQG UHVXOW RI WKH 64/ TXHU\ UHWXUQV WKH VHW RI UHLQIRUFHG FRQFUHWH EXLOGLQJ HOHPHQWV ZKLFK KDYH QR OLQNHG
GRFXPHQWRIW\SHUHLQIRUFHPHQWSODQVWRUHGLQWKHGDWDEDVH7KHUHWULHYHGREMHFW*8,'VDUHXVHGWRKLJKOLJKWWKH
UHODWHGEXLOGLQJHOHPHQWVLQWKH'PRGHOYLHZHU
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&RQFOXVLRQV
,WPXVWEHDVVXPHGWKDWLQWKHIUDPHVRISUDFWLFDOSURMHFWVWUDGLWLRQDOGRFXPHQWVZLOOFRH[LVWWRJHWKHUZLWKPRGHO
EDVHG EXLOGLQJ LQIRUPDWLRQ 7KH H[LVWLQJ WHFKQRORJLFDO VHSDUDWLRQ EHWZHHQ WKRVH GLIIHUHQW EXW VWURQJO\ UHODWHG
LQIRUPDWLRQ UHVRXUFHV LV FRXQWHUSURGXFWLYH DQG RXWRIWLPH VLQFH LW PD\ FDXVH LQIRUPDWLRQ ORVVHV LQFRQVLVWHQW
LQIRUPDWLRQUHVRXUFHVDQGKLQGHUVDQDGHTXDWHDQGSURMHFWZLGHDGRSWLRQRI%,0WHFKQRORJLHV7KHSUHVHQWHGZRUN
DLPV WR GHYHORS D SUDFWLFDO PHWKRG WKDW DOORZV IRU WKH XVH RI ,)&EDVHG EXLOGLQJ LQIRUPDWLRQ PRGHOV ZLWKLQ D
GDWDEDVHGULYHQSURMHFWPDQDJHPHQWHQYLURQPHQW WRPDNHPRGHOEDVHGEXLOGLQJ LQIRUPDWLRQDYDLODEOHIRUSURMHFW
DQGGRFXPHQWPDQDJHPHQWSXUSRVHV7KHSURSRVHGDSSURDFKLVEDVHGRQWKHDSSOLFDWLRQRIHPEHGGHGGHVFULSWLYH
GRFXPHQWPHWDGDWDDQGH[SOLFLWGRFXPHQWREMHFWOLQNVZKLFKDUHVWRUHGLQDFRPPRQ'06GDWDEDVHV\VWHP2SHQ
VWDQGDUGV64/3'),)&;03DQGFRPPRQSUDFWLFHWHFKQRORJLHVDUHXVHGIRULPSOHPHQWDWLRQLQRUGHUWRHQDEOH
HIILFLHQWLQWHJUDWLRQLQWRH[LVWLQJ306LQIUDVWUXFWXUHV

7KH LQWHJUDWLRQ RI GRFXPHQW DQG PRGHOEDVHG LQIRUPDWLRQ RSHQV XS QXPHURXV DSSOLFDWLRQV DQG EHQHILWV
UHJDUGLQJGRFXPHQWDQGSURMHFWPDQDJHPHQW)RUH[DPSOHYLVXDOVXSSRUWRIWKHGRFXPHQWVHDUFKDQGUHWULHYDOFDQ
EHHQKDQFHGE\D'UHSUHVHQWDWLRQRIWKHEXLOGLQJPRGHOLQFOXGLQJWKHILOWHULQJRIWKHEXLOGLQJPRGHODFFRUGLQJWR
GLIIHUHQW XVHU SHUVSHFWLYHV DQG YDULRXV PXOWLPRGHO FULWHULD HJ IRU WDUJHWSHUIRUPDQFH FRPSDULVRQ LQ SURMHFW
PDQDJHPHQW 7KH GHYHORSHG PHWKRG LV DOVR VXLWDEOH IRU WKH XVH RQ PRELOH GHYLFHV HJ FRQVWUXFWLRQ SURJUHVV
GRFXPHQWDWLRQ LQ VLWX UHFRUGLQJ RI GHIHFWV DV ZHOO DV IRU LQWHJUDWLRQ RI RWKHU GRFXPHQW W\SHV HJ LQYRLFHV
VSHFLILFDWLRQVDQGPHGLDSKRWRVYLGHRV
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